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• In the US, 15-40% of the population has chronic lower back 
pain[1]
– Disabling up to 50% of those afflicted[2]
• Opioid epidemic is responsible for more than 30,000 
deaths per year [3]
• Lumbar fusion surgical treatments have annual expenses 
over $34 billion [4]
• Spinal Cord Stimulators (SCS) are used in patients with 
intractable pain
– Failed back surgery syndrome, complex regional pain 




• For patients with a prior history of thoracic SCS, 
there is a lack of evidence on clinical outcomes 
following lumbar fusion
Objective:
• To study the association between a history of a 
permanent thoracic SCS and the effect of lumbar 
fusion surgery on the patient 
• To create better evidence-based algorithms for 
the management of chronic back pain secondary 
to lumbar disease




– How do outcomes of lumbar fusion surgeries compare in patients with 
a prior history of SCS to those without?
• Hypothesis
– Patients with a prior history of SCS will have a lower ΔODI after 6 
months compared to those without a history of SCS
Approach and Analysis
• Retrospective Medical Chart Review
• Population: Patients who underwent lumbar fusion surgery between January 2018 and 
December 2019
• Intervention: Prior history of a permanent thoracic SCS
• Comparison group: Patients naïve to SCS treatment
• Outcome: Change in the patients’ Oswestry Disability Index (ODI) preop to 6 months 
postop
– Minimal Clinically Important Difference (MCID) defined as ΔODI ≥ 5
– Substantial clinical benefit (SCB) defined as ΔODI ≥ 10 points
– No MCID which was defined for patients whose ODI improved but did not reach 5 points (ΔODI 1-4 
points)
– No change in ODI
– Worsening ODI
• Analysis
– The chi square test and the fisher exact test for categorical variables
– The student t test was used for continuous variables 










but, no MCID: 
17.6% (n=3)











but no MCID: 
16.8% (n=47)
















Pre-Operative ODI 29.9  ± 7.2 24.5 ± 8.7 0.0065
Post-Operative ODI 23.2 ± 9.2 16.9 ± 9.2 0.0073
ODI Δ at 6 months 6.7 ± 8.5 7.5 ± 8.1 0.68














Outcomes in ODI scores based on Concordance 
with North American Spine Society (NASS) Criteria
SCS Group Non-SCS Group P value
ODI Change MCID achieved MCID not achieved MCID achieved MCID not achieved
Total Population 64.70% 35.30% 62.50% 37.50% 0.92
NASS Concordant 94.1% (16/17) 93.5% (262/280) 1
NASS Concordant 64.7% (11/17) 29.4% (5/17) 60.0% (168/280) 33.6% (94/280) 0.79
NASS Discordant 0% (0/17) 5.9% (1/17) 2.5% (7/280) 3.9% (11/280) 1
Discussion and 
Conclusions
• Our initial assumptions were the SCS population may
– have a higher level of functional disability compared to the non-SCS cohort 
making it more difficult to treat
– or the SCS group had benefited to some degree from their SCS, reducing 
their likelihood of benefitting from a lumbar fusion
• We conclude:
– Patients with a prior history of SCS are more likely to have a higher 
functional disability before and after surgery
– We reject our hypothesis that patients with a prior history of SCS will have a 
lower ΔODI after 6 months compared to those without a history of SCS
– Patients with a prior history of SCS are equally as likely to benefit from 
lumbar fusions as those who did not have a history of SCS
– The presence of a SCS should not impact surgical decision making
Future Directions
• Increase the sample size of our SCS group
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Std. Deviation 8.5 8.1
Std. Error of Mean 2.05 0.49






25th Percentile 3 1
Median 8 7
75th Percentile 14 13
Maximum 17 35
Range 31 43
